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(54) TONER AND ELECTROPHOTOGRAPHIC DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To impart stable electrification property even for longrterm use 
and to stabilize the image density by using a binder resin comprising at least a polyester resin, 
preparing the toner base body to show negative electrification property and using hydrophobic 
silica having positive electrification property as an external additive. 

SOLUTION: A binder resin and a coloring agent as the structural material of a toner, and other 
inner additives such as a charge controlling agent and a release agent added as required are 
uniformly mixed in a dry state in a premixing process. Then the mixture is melted and kneaded 
by heat to disperse the coloring agent and inner additives in the binder resin, cooled, pulverized 
and classified to obtain a toner base body consisting of color fine particles having a specified 
distribution of particle size. Then external additives are mixed to produce a toner, [n this 
method, the binder resin is prepared at least from a polyester resin. The toner base body shows 
negative electrification property. Hydrophobic silica having positive electrification property is 
used for the external additive and the positive electrification silica is treated with an 
aminosilane, amino-modified silicone oil or the like. 
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«fl:«:^iJ/h$ixCi:iSif4U^ f-^- 
(00 791 ?Stgfif±/>3-K7)7x9-l'bdf^y7 

S. 2 5*04 5%RH«3S^TT?, I0 0ml©#ya; 
f-^VSSSSi:::^+yr9 76i; ^:^-3gSr}S'&U 
ElteteT 1 0 0 r pin©jiffiT-5m i 3 0min^ 
- Ufct. 0.. . 3 g.SSKi U- Ss&tf.;^ 0 . , 2 Jt g./.c m 

^^t^ ^ PQ^c ^ @ >£;>3$;^i lb 
[0080] m^O):/} y-V ^-TI4S3te14tm(%t 5 

[0 0 8 1] ^^i-Qti^^oi^^'-ffi^j^iemi-iMi^ 

[00 8 2] ^<*W(utth-t-<0GPCj!'o-7 
(t*»t<5^H^fi^^^&AS, 2X103-3X104, 4X1 

04-7 X 1 oSo*i^^'tl<^^l^(c'>yi:< t fe-oo^j 

T-flffi* b*- iJ' Sr, 2 X 1 0 'l- 2 X 1 0 5<o|Hj$ft/><t 
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(0 0 8 3] $6)fc|±2X 1 03~3 X 1 O4(0®ig|::;i¥ 
X 1 o4-7 X 1 oSwffiWt^StS^H^Sfil^f-^' 

(^^^^ft^J-^t^K^SrHb itSt, Hb/Haii50. 

i5~o. 9 0'(?&<S::ids»tt^\ 

[0084] * e>»cJ4^H=-fl:«B/J^ 1?-^' n^^f[.m<0 
BS=tLa (Hb-La) / (Ha-L«) 

*50. 0 8'-0. 5-cS>2)::i:;55jf$Li<\ 

10 0 8 51 <S^)-^fl:«!lfc^-f 5 f-f-0^^^il:^^;iS«> 
^)-^-ft«^ctf-^j5s 2 X 1 0 3J; ►) /hS < fi^ihmSkv 

'f'}m-km<, 3X1 o4j:9:^t<)fcSt)^t(4 

[00 8 6] -^^^f-mni^^-r^ V'^-(o^=i-&m<o 

^^&m-k^^i^i>^ 4 X 1 0 4± (? < i , 

L, miKm^m^iti-i,. 7 X 1 0 Sj; ij < <c5 
(00 8 71 ^^-y-ftffi/J^tf-^fi^iJ 2 X 1 0 *J: t) /JxS 

too 8 8] 4fcHb/Ha;iJ0. 1 5 J: (5 < /j;5 

U &«i<k!i5{STL=;^hry7'te-»<e*55. *fc (h 

b-La) / (Ha -La) tfi'0 . 0 8 J: IJ^h? < J^S 
Htcojl^ y 'r/V<Dj^^SL^m^s 2 X 1 0 3-v 3 X 1 

0 ^mm^'i^fi Vi-v)%=f-Amkt' jy3 x lOBgu: 

cO)ISifi!^^^fl:5fe^J-*l!^t<»liBte»U, 0. SSiiSiseilJt 
[00 9 0] ::«3flffiliKJ:9m»it<^S»t5*A/»f:^Ji 

' [00 9 1] ±iauyt^yx;^7'yW;|»S|«^fi2, ht- 
5. 



(10) 

1$ 

[0 0 9 2] ;*--Y;i'Srfflt^<tt^:^j&T?*y-}-'f-(o;5 
5. 

[0093] j^mi&\!imv:m^iiz>mmm, r 

[0 0 9 4] 2flfiA/l/^V|£Xtt{Si6a7'-'l'=¥/i^xX7^;u 
tUttt, vny^, iZ/u^Jf/wSs, Ti^fy 

(00 9 5] 3ffia±o*/ujj*y8m^iur»ti. 

2, 4-'<yi?VM;S7/VJlf;/ig5, 1, 2, 5 — ^^-tf 
1. 2, 4-V^'n'>.JE-^>'H;;tj 
/l':i<;^fife. 2. 5. 7.-'?:7.«k>'Ky.A/UjRl<8a, .. • 
so 1, 2, 4— *-7i'WV'M>*/UaKyK, l, 2. 4- 

y^yb y^/i'sjfysft, i. 2. 5 — ^^thy^/M^ 

^'USe, 1. 3-i^*/l':d<*V/t/-2-^f-/l'-2->5=- 

/U) 1, 2, 7, 8-;^-^'^'>•?*^9*-'^#V 

T/l^Sr/l' (j^SSftl-^l 2) 3iy(,f;u^jfi3^ 

• [0 0 9 S] 2ffi7/l'=-/L'iUT»4, ^f-VV-^ya 
-/K 1, 2-7'Bkfl'y^'y 1. 3-yt3f 

« u-j/^^y a-zu, 1, 3-7'?-u>';^y 1, 4 

h y ;<f-»3->'i'X^'y;itif(0 b y AXJ^i 
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[0 0 9 71 3ff8l±e57/WP-/l'^^J'fcLT«:. y/f 
l^h-ZK 1, 2, 3, 6-'N#f-y7' hn-^i/. i, 

T'^'yl'y:*'--'^ 1, 2, 5-'<J^^'yH;*-A'. 

x^y, hy ;<f'B-/V'7'»/-?:^> i, 3, s-hyt 

[0 0 9 81 ;r ;i-Cl#e>ixft:iKya::^7^;l/;|»B| 

y htt©iiiit&BI5ri:iJtll*5. 

[00 9 91 ffiv^bix2>-<yi'7:*;-b^t:'g-%ii u-re 

7^— hy W'yi^.<'y«>'7;^t-h, s^^i-zw^^^ 
yi/'-Y y->7*-h. 'Jri/y Wy5^-1'y'>7*-b, 7* 

h?>9^/i"^->y P':/':;'^'yv'7*-h«iJJpiffe*t 

[OIOOJ ^'U:?y|EtezKy^;<7^/l'ttrJI§H:JKyx;< 

y ^.yj^T^vT ivSr. m^5..o,~.x,.5.o'Cte*j>>T-m 

[0 1 0 ll ffiV^6>jH5-l'yi/7*-hjk'&«lOfi;{l. 

ii>fc!3 0. 3-vO. 9 9^/l'y5Jt!0mixi'^ J;!)Sf* 
U<ttO. 5~0. 9 5*/I/^l:!j5^f$H»^. 0. 3* 

t < tab tm±^mi'<»wmm^ttim^m 

10 10 2] m-^a^^^oMm-ts ^^m-^^im^.^ 

[0 10 3] #ff*/P'7)?>'Ki:#ffl67/'U=-/K?3«ffi3fiJ 

(OH/COOH) T?0. 8~1. 4;J£-®Wf*>S. 
[0104] *fc33? y x;>i7'/MftfJI©iS£«>± I ~ 1 0 0 

*s{&T1-5. 1 00j:t3*^<<t6iiSffltt!iJffi:Tt 
5. 
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[010 61 wsoi^^fttt, j&a©Jit^^»:af y xf-w 

Sr^SSEtUTfe^lmlOiSjaTWU iiitJSftO. 
Sg/d iwxhyt }'v77'yiS.mm'S:. WSfi 

•^iomgaAUTaii;^ufc<E-eib5, Jiiys*#»±. *f 

[0 1 0 61 ^t<»BB<fic{b.St±. 6S$:iaf^9f«) 
(CFT5 0 0) fcJ:9, 1 cm 3 roSW 
Sr^iaJSS 6 'C/^^-CJUoSfftU'teiiS & V J? t - J: 
2 0kB/cm2 Wl^i[«:4i, OSS 1 mmc? y X/V;!!* 

/2fc»rsaESft{t:ii (Tm) , wumufcffi^wsg 

[010 71 iLidm<ois^7.^wAimis&i>&^ 

-'^^r, #MffiiolC/i^-e*i&fCfaiBM2rMi;^tfc 

[010 81 DSCCiSiasatf-'^'^K^fett, a^Si 

{■^glfiD^gifUffi^Wtf D S C - 5 0 Srfilffl Ufc, 510/ 

mi n-c2oo'c$T?^iau, 5^>(ig(»iai o'C*-e:& 

»*10ingd:2mgi bfc. 

[01091 iitpmt&ti\± h't'-(oim»m(omT^ 

I^^fttti^^m 1 0 0 Sft|qS(£jt!f L, 0 . 5 5 
SSSi5!iS»*LV\ J:ti»*L<ttl-4fi:a«B, $6 

« [01101 L-Ctt, *-« 

SsK04kJK$g«i:, C. I. tV;<y h •'fxn-i, 3. 
7 4. 9 7. 9 8^fl37-fel>S^K7y-ZU7$ KJS^y 
7/^feffi». C. I. tf^'^tVh -^XB-i 2, 1 
3, 14, 1 7«®7-fehB¥BJ7y-zi'7 5 K5R>:;;^7 
y^SffiJlSl-, C. I. y/I/'<y H^xD-l 9, 7 7, 
7 9, C. 1. 9*-<X-''<-;^ --fin— 1 6 4, C. 
I. f^^/Vh . K48. 4 9:1, 5 3:1. 5 
7, 5 7:1, 8 1, 1 2 2, 5 ^(0#fe|S!|Sf. C. 
M I. y/l^'<vK • 1^5^ K4 9, 5 2, 5 8. 8^©*^ 



06-10-22;03!47PM; 



SUGHRUE(l) 



# 44/1 



21 

Ifeil^, c. I. tr^^^^yh • yyu-i 5 : 3<¥07;?» 
(0 1 1 IJ ffi«mK{t«5@6<Ji:UTh:>— ifei^SiJ:?) 

10 1 1 2] -&^"C> ^t— Sr^hjaSftU, ;b»o^!i«f, 
[0 113] fffi¥*5HSI13~l 0;imT?> Sf*t< 

1 0 11 4 1 S fc#ffli|St®i^Jfe(^SE!8!){fi«C*S 15-35 

;65 1 5 3 0 mwm^^<omi%m^ 20-35 
-2 5%, mmmii^mcimimLm 0-3 o%ish 

ofcB^©. #a!);$^ilc9¥*&^lffa^^>«3^<^)2jl5& (n- 

3 5 % J; t) S fc ttlB^&tS^^J-^SoigliSf&aJ 4 0 % 
to 11 6j *fe*fl5JSt?f41K14**£&^APUT«ttth:J- 



(12) 

22 

¥m^o)h<niiiBie.\^\\ ^Lxw-^m^tio. 0 2~ 

2.0;; mT*>0 2 5 %!8®11D 2 5 t 7 5 %^W^MD 
75©itD2 5/D7 5;JSl. 3-1. 7 CS^ffif^"?? jj 
0, S^Pii«f(cJ:SBETit^ffiSl«:0. 5-'80m2 
/g-CfctJ, SflgJt)}«10 2-l0llQcm'Cfc9, 
/■5yW^S!ffi;65 0. 3-0. 9 e/c c*>oraS*tt3 0 
~8 0%-f$>!P, 7^=^?ffiffi}fifiiSl 0-3 0 (ml/ 
lOOg) ai?;S^b^5-2 0omu/g, j!& 

JRlK-fbiJUO-S 0 emu/Bffe58i<<k{r#«»*;ii^& 

(0 117] «ttfttSif&jK(0¥*9iafisrto. 02-2. 

0;^in, ^»-3D2S/D7 5*5l. 3-1. 7'e*»5r 
ijjJ^ifftU^ jif4L.<tt2i2J$ia'S;4S0. 0 5-1. 0 
/itn, JtD2 5/D7 5^51. 3-1. 6,HK»SU 
<H:¥l$*iSi^0. 0 5-0. Sum. JtD2 5/D7 
20 SiU. 3-1. STjabS, 

lO 1 1 8] ]»«k{i|:«&:fi»3|;o|£|^»S0. 0 2;<mJ:!7 
t\\ $fel4J:tD 2 5/075*51. 3 J: 9 /J>St(^i&#|C 

tt, 'Masil5iT<03Fij-g-iJ;s</j:!5!Slfett;5s?!a<, jfi-S-Bt 

<*i»«&*0»S!J5 2. OMmJ;*?:^. 4fcttitD2 5/ 
D75iJi. 7J:9:*ct (r^ie^lttt. :*c^ffi?a-f 

[0 119] m>imws)^<a^mmz.i^i>^-E.T^^ 
WfStto. s-8 0m2/g-e^i>5:::i:asffau^. j: 

5»$L<(12-6 Om2/B. J:9<!f*U<ttlO~ 
eOmVg, J:?>$e>te»S Ktt, 18-60m2/ 

5, 8 0m2/gJ:5:^&<<fc5t!|5i^o«im;OS^<?i: 
jSS;£tS{Cj^1-5^^iJJ#(C< l\ B E TJtsass{t,& 

^mxmm iowsorbii23oo uxai 

(0120] 6ltt<m^^<0$^l± 1 0 2- 1 0 c 

m(0twa5Sf:^ UV^ Sf4 L<<ttl OS-i oIOq c 
m. J:!Jfif4L-<ttl 0^-1 o9Q cm©t)©i!!SfSU 

so 10 12 1] *ai«^«et«a!l;£i4. 2 0 m 
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bfet, Mssrat::! oovojSiesffiSrepaiJbT, en 
[01221 m'^m.^^<r>^<>^{'^mi o . 3 ~ o . 

J:f?ff*L<{4/'</vi'«S»«0. 4~0. 9g/cc 
•C> A»OjEf|J^«: 4 0 7 0 LVS S L, 

< tt/'</U^®S*SO. 5-0. 9 g/c ct?, ;J»'?JiaS 
^(i4 5~6 5%^SSf*H/\ ^</l'i?*^^SO, 9g/ 
cc J: !?:*:> ffijR?$iJ3 0%.fc9/>S<«:6i;, «&T 

h-^-- (cjfeS, /</i'!!'<E*«so. 3 g/c c J:ij^K E 
8 0 % J: U :)ct < S t , «i^ro^^is:)^t < «j 

#:W*<^rv^tt!a}6fiiJlO'-3 0 (in 1/1 0 0 
g) fc4et>«>/i5»* UV\ ±l3UfcffifiSS, 
flEi|3«;!^cS!l*^5S'#?>^^*. J I SK5 10 1-19 7 

..,.[.01 2 3 ] -Sfc,. .l.-(.k O-e) ffittft: 

0-8 0 cmu/gf foSrtW^Ulr^ rcOtaj!&5l5 

J: U mid Six, *:/!;!JS<g;^Sh,5twi:mJoh.5. 
10 12 4] h-f-»Cjl&*P*tl,5?8tt{*:»»5l5©3ciiSr 

;j?iif-.>'.>?y57 s^ry r^'/i'y s^yv* ^'T'y 
-fyT'Bb'/i/Mj (N-rsyxf-^wTSy 

7K;^7x-h) t^i/T-^T-ht^^-}-, (if 
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(/3-;< hdE.-:^x)sdf..» y /UKif- 

VT'ci tf/Uh y > \-^'y*y^y, y-/y i/K^eVT'a 
tf/Uhy^ K*?/S'9V. (3. A!c,m*y*y{fvi 

x^/U) y -7 5 y r B tr^W^i f'/Uv'T' h ^i/'yy l^s 
Y'-7 5yrBb'A'fyicl>i3f->V9>', N-7*=i;u 
-v-7$/7'ni:VH>y ^ h*V>7i^, y-pJ/f* 

hy^< h*S/?^7yQi«'>'7V^;*y7'y ^i/^J, y- 
p«^r^> y ttipvrti kfA/hy^ |.<f'^i*'3>y«>7^'y/W 

j'T'y ^'i/sij-^, ^-xg'/t'Ky p« )'iSr-v->'7 

i', Y - i^' y K=^'>':^n t-zu h y j« h ^i/i/y y 

-i/y k^s^t'o f 5^/U':>x h^i/s/7>'ox3W 

*->'i/9y*5'7'y yj/^J, N-^75yxf-;L.y-'7 
$y7'^li•/^^y> fif-V'^^y, N-fi75>'ai9'-'U 
y-7 5/7'i3K'^l'>5F'/U":;h*i^^>^y, y-75y 
T'Bli'/Uhyx h^S/J/^y, N-7x;i/U-y-7? 

7Q yraf/uby y >53i'>>>>'7y©7 5/v7y*y7"y 
5. ^3s^l^i|£«? h-^-- '-©ajAflSki±2 0-7 ow t%*j» 

10 12 51 

t;/XI4r&J®ffiS«8!|»*<0SS»Dfl:*s ^:^-&^^:l 0 OS 
SSBCStbO. l-5SftSf8«sSf*ti'V.O... liD./h 

[01281 ms.nii^<r>mmmA^h.tc vt~m^ 

[0 12 7] *M© h-^-io^JiiiJw*?;*, ^j&fcflB 
^j: < ^%t^n^m &IS&±tPt S £ i: i 

jfiHt U fe y * o 7 /u s V 4< g)J±'<? s 5 <o 
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[0 12 8] sfc, mm^m%^t^i\.^i\.'^nm 

[0 13 0] ■^11. ViLM^^~y Vimmt!b::t\zii 
It J; 0 ->-/b$;3!S^lit 5)£;.55j5S$> 9 > Rtj&!a^*S384 lo 

10.1.3 21 ^:.;:::C*?l?«S(^)^*rsJS>J«9m igifftJi© 

[01331 V i-^ttmm^i&^ , !sa?s«i*wa, to 
[0 1 3 4j ^m^*£ai±, 

[0135104 (Ch t-|$»!ie{!t!$(^«)«El««^tRBI 

Sr. laSlcipSE. lZI6(J:iE®El, El7(cffii)®l2Jt* 
f, 6 0 H41gli|S|-©*it&a. 6 0 2ttn-/U (RL 

1) » 6 0 3|±O-/U (RL2) , 6 0 4{±ti-yU (R 
LI) ±iJ:^toi>A:K-;— C3S!»IESv 6 0 2-ll4a ' 
---I/ (RLl) <^fIi|iSB. 6 0 2-2(±n-/i/ (RL 

2) 0^5|^gB. 6 0 5rin-;i/ (RLl) ©M^aseo so 



2« 

2-iS:Aqiat'5fcJi>oi!!yBS*©8ftAP, eoerta- 
yi' (R L 1) <nm^-%^ 0 2-1 4-jDi?HUfc«#wi!l£ 

ttlR, 6 0 7(40-/P (RLl) O^^gB602-2-£ 
M1-5fc«>©Sai;<!(£©ii!£Aa, 608ttn-;u (RL 
1) (^«¥«R6 0 2-2«r)!iaiRU&iRfl|Eft:(OiEtUp, 6 
09f±tt~/t' (RL2) 6 0 3?S:JDSftXI4;ft^-f5fcJ6 

«>S5SlEi*©atAa, 6 10«:b-/p (rl2) 6 0 3Sr 

imxatnn \^itmm-iimi o . e 1 1 ttn-zu^iE 

C0;*/-<-l'7/l'*t«)j«t?}SStt2~l OmmaS, 612 

*»blSJ|sH4D-/i' (RLl) 6 0 2-lffl!|fl?:&<Il!|«gS;6» 
feiSA^iT'S. o-A' (RLl) 6 0 2-lC3ifttn- 
(R L 2) 6 0 3 t«ffiig•a^^Wf^(c J: t)*SJ!8*J^ill 

U 0-/^(RLl) 6 0 2-lfC^M< Jt^fcJiS. 
*(0«l|iaSB-/U (RLl) 6 0 2-2rofiS9H4-Cl£ 
;4S*), (RLl) 6 0 2- 1 J;t) tffii/^jaffiT^P 

(RL2) 6 o 2-2!!i^t,filifStiS, 
?t*S. ±KO«i3l+, n-/U6 0 3t±SJaK(Tte}^*lI* 
(RLl) 802tw-A' (RL2) 6 0 
3©^' yT5?y;^tt0-0. Imm-efcS. IS)|5|-ft7ca 
(410 k g/ht?feS. 

to 1 3 6j •?:U-C#6)Jlfch:>— ;<7 5'!5'-5/^ 

y h UT, 9rM«)«i&^^© ^--r-m- ( N-^-Sflcia 

Silgt ?> n - 7 1 ©$!i;''J>*^ BitlC h..:f,-r.;&fiA UX^m 

-iJS:{c:5-l 2//in<9fli5ffl, 0^ L- < 5 - 9 ;i mO«S 
^) 

[0 13 71 ^ssa^it, mhrn^^ •)1le>^^fc^•^ 
[0 13 81 -(fiXLs ^mz-i, '^•Ji^mi'^-^\^wmm 

[0 13 9] (SI) tellteWT?«l!ffl-rS*l««tJltW* 
[0 14 0] 
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PES1 


PESZ 


PES3 


PES4 




53.5 




57,5 


52.5 








37 


47.5 


KwtW) 


3.5 


45 












0.96 






6.4 


10.2 


5.7 


1,4 




97.S 


915 


405 


7A 


Mwf/Mnf 


20 


31.4 


1fi.7 


9.3 


Mzf/Mnf 


270.4 


939J6 


119,1 


W.4 


. Tgl 


59 


59 


55.5 


59 


Tml 


11B 


117 


111 


100 


Ti 


101 


103 


95 


85 



28 

[014 1] S 14P77X3tiia«5ft*PII. ^^mk 

Sft©':?-ryi'74i-i'«:SB^t4itiii)S;i;s«, m 

[0 14 2] (S2) IClSI4'^@7IC»L^ie^fi-? 
[0 14 3] 





Tdl 


Trkl 


Trt 


Rw1/Rwy2 


Hrt1 


0-1 


75 


30 


20 


1.25 


108 


0*2 


70 


25 


20 


1,88 


102 


0-3 


56 


25 


IS 


ZD 


98 



[01 4 4j Tr i 1 CC) (RLl) iDlHl^ 

Trkl (*C) (±n-/l' (RLl) ®^ 
ii^S|5(^lS®?aK. Tr 2 CC) (RL2) ©SM 

tags, Rwll*n-/l/ (RLl) roililESfc, Rw2l4n 
(RL2) ©ElteSc, Hr t 1 CC) tth:f-TO 
iis^BLo-/!. (RLl) ©^BifiJi?;*Ufc«fi[«5^ffiM* 



(01451 (as) tc;!»:»ffi«T?^ffl. Lfc)W7ktt'> y 

[0 14 6] 
[^3] 









(wt%) 






SGI 




140 


Qi)5 


+308 


4193 


5Q2 




100 


0.1 


-480 


-3fl0 


SQ3 




SO 


3.0 


-430 


-155 



[014 7] i/])»tt. i'y*?*^*! OOgSrv i'^ 

yt. SC-lii'<>'-tfy^j9J-effi^Ufc, SG-2f±, 



[0148] (* 4 ) ic^^mv^iT^m Lit^Mmm 

[0 14 9] 
[|E4] 









(rnVfi) 


Gl 




0.05 


405 


G2 




02 


85 


Q3 




0.1 


105 


64 




0.2 


43.2 



[0 15 0] 



(IE 5) »^;ii!:|l:%^Jt?{sg^ L^$7#M^i 



[0 15 1] 
[^5] 
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[0 15 2] 

t. 

[0 16 3] 
IS6] 



(16) 
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30 
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CCA1 






CCA2 






CCA3 




LRH7(B**-«^^htt» 







CM 




cc 




CY 









10 



1015 4] 7 ) Ufc h i--^^ 

10 15 5] 

m?] 



Ho, 






an 






M 


PESI 


CCAKI) 




01 


-36 


A2 




OOA2(2) 
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